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Abstract of JP9204240 

PROBLEM TO BE SOLVED: To enable operating a power source unit in 
a normally effective state by controlling the number of power source 
modules which is operated in accordance with a mounted load and 
turning off the unrequired power source modules. SOLUTION: Whole 
AC-DC converters 3 are started at first. Then, when 51 A is transmitted 
as load current from a sensor 4, a control part 6 recognizes the number 
of the AC-DC converters to be operated, that is, the power source 
modules, based on a previously set table. At this time, three is obtained 
as the number of the power source modules to be operated from the 
table by expecting an internal redanduny so as to execute a normal 
operation even if a fault occurs in one of the power source mocules when 
50A is transmitted as load current. The control part 6 transmits a control 
signal to the power source unit 2 so as to operate the three power source 
modules 3 from #1-#3 t the operations of the three power source modules 
3 from #1-#3 are connected based on this signal and the operation of the 
#4 power source module 3 is stopped. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to what carries out operation control of the power 
supply unit efficiently, when the power supply unit which supplies load current to a general- 
purpose electronic computer, a server, a terminal unit, etc. is started, especially a power supply 
unit is constituted from two or more power supply modules. 
[0002] 

[Description of the Prior Art]The electronic computer is constituted by two or more devices, 
such as a process unit, memory storage, and a server. 
The power supply was furnished for every device. 

Since power supplies differed and the power supply was designed for every device, each device 
had become what also has an expensive installation cost of a power supply, respectively. 
[0003]In order to improve this, as shown in drawing 6 . the power supply unit 101 was 
constituted from the power supply module 102 of two or more same capacity, and 102 — , 
multiple connection of these was carried out, and load current was supplied to the load 103. 
[0004]The load 103 of the device 100 comprises two or more sets of printers, for example, when 
the device 100 is a print server which controls a printer, but the classification and the number of 
a printer which are provided in the device 100 change with electronic computer systems. And a 
printer also differs in load current by the classification. 

[0005]Therefore, the power supply unit 101 is a power supply which can be supplied in the 
maximum configuration of a print server, designed the supply system and the power supply unit, 
and did not twist them in the Takashina composition, but was uniformly operated with the same 
feeding method. For example, what carried out four-piece multiple connection of the power 
supply module which comprises AC-DC converter 102 of the same specification in this power 
supply unit 101, and constituted it from an example shown in drawing 6 is shown, and the 
current supply source is carried out to the load 103 of direct-current+5V and 50A. 
[0006]The power supply unit 101 is constituted by the four pieces 102 which consist of #l-#4, 
for example, the AC-DC converter of +5V and 25A. 

ON/OFF control of this power supply unit 101 is carried out by the control section 104. 
[0007] 

[Problem(s) to be Solved by the Invention]Therefore, when one [ the load 103 of 50A is 
connected to the power supply unit 101 and / with the control section 104 / the power supply 
unit 101 ] as shown in drawing 6 for example, four AC-DC converters 102 shown by #1 - #4 all 
operate, every [4/1/], i.e., 12.5A [ every ] load current, is supplied to load. 
[0008]For this reason, although each AC-DC converter 102 is 25A capacity, respectively, in the 
case like the above that the capacity of the load 103 is small, it will operate by the load current of 
12. 5 A, and the problem of it being inefficient and making it operate in many useless state exists 
in it. 

[0009]Therefore, the purpose of this invention is to provide the power-saving supplying system 
which operates efficiently, even when the power supply unit is constituted from two or more 
power supply modules and the load of small current capacity is connected to the current capacity 
of a power supply unit. 
[0010] 

[Means for Solving the Problem]As opposed to the server 1 like a print server which manages 
two or more printers by this invention as shown in drawing 1 in order to attain said purpose, 
While forming the power supply unit 2 which comprises the power supply module 3 which 
consists of two or more AC-DC converters, The sensor 4 which detects a value of load current 
supplied to the load 5 from this power supply unit 2 is formed, a detection value of this sensor 4 
is transmitted to the control section 6, and the number of the power supply modules 3 which 
operate according to this detection value, i.e., a value of load current, is controlled. 
[001 l]At first, all AC-DC converters 3 are started. And when 50A is transmitted as load current 
from the sensor 4, in the control section 6, the number of AC-DC converters, i.e., a power supply 
module, which should operate is recognized based on a table (graphic display abbreviation) set 
up beforehand. 

[0012]In this case, when 50A is transmitted as load current, even if one power supply module 



breaks down, 3 is obtained as the number of power supply modules which should expect 
internal redundancy and should operate from a table which carried out the graphic display 
abbreviation so that it may operate normally. By this, as opposed to the power supply unit 2, the 
control section 6 will send a control signal so that the three power supply modules 3 of #1 - #3 
may be operated, based on this, operation of the three power supply modules 3 of #1 - #3 will be 
connected, and the operation stop of the power supply module 3 of #4 will be carried out. 
[0013] When that in which each power supply module was one half of load factors when all the 
power supply modules 3 were operating operates with the three power supply modules 3 by this, 
By operating with a load factor of 50/75, i.e., 2/3, efficiency of each AC-DC converter can be 
operated in the state where it improved far. 
[0014] 

[Embodiment of the Invention] A 1st embodiment of this invention is described based on 
drawing 2 . Drawing 2 ( A) shows the lineblock diagram, the (B) shows a reference table 
explanatory view, and the (C) shows an efficiency curve. 

[00 15] As for the sensor by which other figures and the sign show identical parts in drawing 2 . 1 
detects the server like a print server, 2 detects a power supply unit, and 4 detects a current value, 
and 5, load and 6 are control sections. 

[0016]The server 1 is a print server to which it is used in common by two or more personal 
computers and the data processing device like a workstation which were connected to the 
network, and two or more sets of printers were connected. 

[0017]the power supply unit 2 is what constitutes the power supply over the server 1 - two or 
more power supply modules 3 and 3 - it is constituted by ... and the sensor 4. the power supply 
modules 3 and 3 by which the power supply unit 2 has the current capacity which can supply 
load current to the printer of the greatest composition which can connect the server 1 , and 
multiple connection was carried out to ** of the plurality of the same capacity - it is constituted 
by ... And these power supply modules 3 comprise an AC-DC converter of +5V and 25 A 
capacity, respectively. 

[001 8]The sensor 4 detects the value of the load current supplied to the load 5 from the power 
supply unit 2, and is publicly known. The load 5 operates according to the load current supplied 
from the power supply unit 2, and is a printer. This load 5 changes with the numbers and kinds 
of printer connected, when the server 1 is a print server. 

[0019]the power supply modules 3 and 3 which constitute the power supply unit 2 according to 
the current value through which the control section 6 flows into the load 5 - ON/OFF control of 
... is selectively carried out per number, and the reference table 6-1, the number discrimination 
section 6-2 of modules, and the module selecting part 6-3 grade are provided. 
[0020]The reference table 6-1 obtains the number of power supply modules which is not 
operated with the value of the load current supplied from the power supply unit 2, and as shown 
in drawing 2 (B). it is constituted. What is shown in drawing 2 (B) shows a thing in case the 
output current constitutes the power supply unit 2 from four power supply modules of 25 A, the 
number of power supply modules which should be stopped when load current is to 25A is two 
sets, and it is shown that the number which should be stopped when load current is to 50A is 1 . 
[0021]Even if the one working power supply module 3 breaks down, the power supply unit 2 is 
an internal redundant configuration so that it can operate normally. Therefore, as shown in 
drawing 2 (B). when a load current value is below 25A, it is considered as the number of power 
supply modules with two pieces which should be stopped, is considered as the number of power 
supply modules with two pieces to operate, and operates. When a load current value is similarly 
below 50A, even if one power supply module breaks down by setting to 1 the number of power 
supply modules which should be stopped, and operating with three power supply modules, it is 
controlled possible [ normal operation ] for others at two pieces. 

[0022]The number discrimination section 6-2 of modules accesses the reference table 6-1 with 
the current value transmitted from the sensor 4, and obtains the number of power supply 
modules which should be stopped. With this number of power supply modules that should be 
stopped, the module selecting part 6-3 chooses the power supply module which should stop, and 
sends this out to the power supply unit 2. For example, when the number of power supply 
modules which is made to suspend the power supply module 3 of #4, and is stopped when the 
number of power supply modules to stop is 1 is 2, the power supply module 3 of #4 and #3 is 
stopped. 

[0023]Next, the load current to which operation of a 1st embodiment of this invention shown in 
drawing 2 i s supplied from the power supply unit 2 explains the example of 50A. 



(1) each power supply modules 3 and 3 shown by #1 - #4 when the operator made one the 
electric power switch in which the server 1 carried out the graphic display abbreviation ... is 
started and supplies load current (D, C) to the load 5. 

[0024](2) The value of this load current is detected by the sensor 4, and is transmitted to the 
control section 6. 

(3) In the control section 6, the value of this load current is transmitted to the number 
discrimination section 6-2 of modules. The number discrimination section 6-2 of modules 
accesses the reference table 6-1 based on the value of load current being 50A by this, recognizes 
that the number of power supply modules which should be stopped is 1 when the value of load 
current is 50A, and transmits this to the module selecting part 6-3. 

[0025](4) Since the module selecting part 6-3 has decided which power supply module should 
be suspended according to the number of power supply modules which should be stopped 
beforehand, it notifies the instructions which should suspend the power supply module 3 of #4 
in this case to the power supply unit 2. Load current will be shortly supplied to the load 5 by 
three sets of the power supply modules 3 of #1 - #3 by this. 

[0026]The power supply unit 2 has the **** characteristic shown in the efficiency curve A of 
drawing 2 ( C) when operating with all the power supply modules, and when operating by three 
sets of power supply modules, it has the **** characteristic shown in the efficiency curve B. 
Therefore, when load current is 50A, if it operates with all the power supply modules, efficiency 
will be operated in the state of being about 50%, but if this is operated by three sets of power 
supply modules, it will be operated in about 78% of the state, and the efficiency can improve 
operating efficiency substantially. 

[0027]Although said explanation explained the case where the power supply module which 
should stop was being fixed to the specific thing, of course, this invention is not limited to this, 
and can also change the power supply module which should stop so that it may mention later 
one by one. 

[0028]The sensor 4 is not limited to, of course providing in the power supply unit 2, and as 
shown in 4' of drawing 2 (A), it may be formed in the exterior of the power supply unit 2. 
Drawing 3 e xplains a 2nd embodiment of this invention. In the case of drawing 3 , by inputting 
the kind of device which constitutes the load 5, for example, the kind of printer, it constitutes so 
that the power supply module which constitutes a power supply unit may be suspended 
automatically. 

[0029]the thing of that it is under [ figure ] others, a figure, and a same sign shows identical 
parts — 10 - the server like a print server, and 1 1 - as for operation part and 15, an input 
attaching part and 13 are [ a reference table and 17 ] module selecting parts the number 
discrimination section of modules, and 16 a printer load table and 14 a control section and 12. 
[0030]the power supply modules 3 and 3 which constitute the power supply unit 2 according to 
the kind of printer with which the control section 1 1 constitutes the load 5 ~ selectively ... per 
number, [ ... / and ] OFF control is carried out and the input receive section 12, the printer 
capacity table 13, the operation part 14, the number discrimination section 15 of modules, the 
reference table 16, and the module selecting part 17 grade are provided. 
[003 1] When an operator inputs the kind of printer connected to the server 10 from the panel 
which carried out the graphic display abbreviation, the input attaching part 12 receives this and 
holds the kind. For example, this is held when the thing of the kind of P h P 2 , and P 4 is 
connected as a printer. 

[0032]The printer load table 13 to the server 10 Kind P! of a connectable printer, P 2 and P 3 - 
filling in the current capacity of ... and each of these printers — the example of drawing 3 — P,, 
P 2 , P 3 , and P 4 ... load current -- respectively - 10A, 15 A, 20A, and 25 A ~ the case where it is ... 
is shown. 

[0033]The operation part 14 calculates the value of the sum total of current which flows into 
each printer which constitutes the load 5, and the kind of printer currently held at the input 
attaching part 12 refers the printer load table 13, P, computes that the total value is 50A by 10A 
and P 2 acquiring that 15A and P 4 are 25A. 

[0034]The number discrimination section 15 of modules obtains the number of the power 
supply modules which are not operated based on the current value transmitted from the 
operation part 14. The reference table 16 obtains the number of power supply modules which is 
not operated with the value of the load current supplied from the power supply unit 2, and is 
equivalent to the reference table 6- 1 in drawing 2 . 

[0035]With the number of power supply modules which was transmitted from the number 



discrimination section 15 of modules and which is not operated, the module selecting part 17 
chooses the power supply module which is not operated, and sends this out to the power supply 
unit 2. For example, when the number of power supply modules which does not operate the 
power supply module 3 of #4 and is not operated when the number of power supply modules 
which is not operated is 1 is 2, the power supply module 3 of #3 and #4 is not operated. 
[0036]Next, operation of a 2nd embodiment of this invention shown in drawing 3 is explained. 
(1) When the printer of kind P,, P 2 , and P 4 is connected to the power supply unit 2 as the load 5, 
Kind P, of these printers connected, P 2 , and P 4 are beforehand inputted into the input attaching 
part 12, and this is entered in it at the input attaching part 12. 

[0037] (2) When an operator makes one the electric power switch in which the server 10 carried 
out the graphic display abbreviation, in the control section 1 1 . The operation part 14 
Classification P, of the input attaching part 12 to the printer, Read P 2 and P 4 , access it for the 
printer load table 13 based on these, and P,, It recognizes that the current values of P 2 and P 4 are 
10A, 15 A, and 25 A, respectively, such total value 50A is calculated, and this is transmitted to the 
number discrimination section 15 of modules. 

[0038](3) Thereby, by the number discrimination section 15 of modules, acquire that the number 
of power supply modules which accesses the reference table 16 and is not operated is 1, and 
transmit this to the module selecting part 17. 

[0039](4) Since the module selecting part 17 has decided which is not operated according to the 

number of power supply modules which is not operated beforehand based on this, notify the 

instructions which do not operate the power supply module 3 of #4 in this case, but operate the 

power supply module 3 of other #1 - #3 to the power supply unit 2. 

[0040]Thereby, load current will be supplied to the load 5 by three sets of the power supply 

modules 3 of #1 - #3, and the power supply unit 2 can be operated with this and sufficient 

efficiency. 

[0041]Thus, by writing down that current value in the printer load table 13 as the complete range 
of the connectable printer to this server 10, and filling in the kind of printer actually connected to 
the input attaching part 12, The operation part 14 can compute a current value automatically, a 
power supply module can be automatically chosen based on this, and efficient operation can be 
performed. 

[0042] Although said explanation explained the case where the power supply module which is 
not operated was fixed to a specific thing, of course, this invention is not limited to this, and can 
also change the power supply module which is not operated so that it may mention later one by 
one. 

[Q043] Drawing 4 e xplains a 3rd embodiment of this invention. When the printed circuit board 
which constitutes a printer by constituting so that a seat pillar pin may show the kind of printer 
is mounted in a back panel, in the case of drawing 4 . a type of printer is detected with the short 
pin, and it obtains the number of power supply modules which does not operate according to 
this. 

[0044] Seat-pillar-pin terminal p 0 - p n are prepared for printed circuit board Mq, and the pin is 
formed in it from short pin terminal p 0 and p n .j before long. Short pin terminal p 0 is for 
grounding, and p, - p n are for an insertion signal output here. Other printed circuit board M m is 
constituted similarly. 

[0045]Short pin pj for an insertion signal output - p n show the kind of printer possessing the 
printed circuit board. Therefore, as shown in drawing 4 . when printed circuit board M m in which 
the signal wire was formed from printed circuit board Mq in which the signal wire was formed 
from short pin p n .,, and short pin p n is inserted in the back panel BP, The insertion signal of [ in 
others / n _, / bit p n and / p] "1 1000 ..." of all zero at " 1 " is inputted into the location-of-the-pin 
primary detecting element 21 of the control section 20. 

[0046]The number of the power supply modules which are not operated according to the pattern 
of this insertion signal is entered in the reference table 23, and the number of power supply 
modules which is not operated by accessing by the pattern of this insertion signal is filled in. 
[0047]Therefore, when the insertion signal of the above " 1 1000 ..." is transmitted by the 
location-of-the-pin primary detecting element 21, the number discrimination section 22 of 
modules accesses the reference table 23 by this, for example, acquires the number 1 . And this is 
transmitted to the module selecting part 24. Thereby, the module selecting part 24 outputs 
instructions so that one power supply module may not be operated to a power supply unit. 
[0048]Thereby, with the insertion signal like a short pin, a kind can be shown correctly 
automatically and the operation control of the power supply unit can be carried out correctly. 



Although said explanation explained the case where the power supply module which is not 
operated was fixed to a specific thing, of course, this invention is not limited to this, and can also 
change the power supply module which is not operated so that it may mention later one by one. 
[0049] A 4th embodiment of this invention is described based on drawing 5 . In said explanation 
of this invention, when the specific power supply module beforehand decided according to it 
when the number of power supply modules which is not operated was obtained, for example, the 
number of modules which is not operated, was 1 , as shown in drawing 1 , the power supply 
module 3 of #4 was made into shutdown fixed. 

[0050]By the way, since reliability of the direction which sometimes ***** *(ed) improves 
rather than using the waiting state, without operating for a long time, a power supply module 
does not fix the power supply module of a waiting state, but controls it by a 4th embodiment of 
this invention to change one by one. 

rOOSl TDrawing 5 s hows a part of composition of a control section, and, as for the 1st stop 
module instruction table and 32, a counter and 34 are module selecting parts the 2nd stop 
module instruction table and 33 31 . 

[0052]The 1st stop module instruction table 31 is what it directs whether the power supply 
module of #1 - #4 throat should be suspended, and is accessed by the counter 33, when the 
number of power supply modules which should be stopped is 1 , When the counter 33 counts 0, 
4 (it is the same as that of the following which shows the power supply module of #4) is 
outputted, when the counter 33 counts 1, 3 is outputted, when counting 2, 2 is outputted, and 1 is 
outputted when counting 3. 

[0053]The 2nd stop module instruction table 32 is what it directs whether two power supply 
modules, #1 - #4 throat, should be suspended, and is accessed by the counter 33, when the 
number of power supply modules which should be stopped is 2, When the counter 33 counts 0, 
4 and 1 (it is the same as that of the following which shows the power supply module of #4 and 
#1) are outputted, when the counter 33 counts 1 , 3 and 4 are outputted, when counting 2, 2 and 3 
are outputted, and 1 and 2 are outputted when counting 3. 

[0054] When the counter 33 accesses the 1st stop module instruction table 3 1 and the 2nd stop 
module instruction table 32 and the counter 33 outputs 0, The 1st stop module instruction tables 
31-4 are outputted, and 4 and 1 are simultaneously outputted from the 2nd stop module 
instruction table 31. When the counter 33 outputs 1, the 1st stop module instruction tables 31-3 
are outputted, and 3 and 4 are simultaneously outputted from the 2nd stop module instruction 
table 32. 

[0055]Although this counter 33 is counted up with a system ON signal in case a system rises, 
for example, it may be counted up once on the 1st. Since the power supply module is an 
example of 4, when it counts to 3, it comprises this example so that it may next return to 0. 
[0056]. The module selecting part 34 was transmitted from the number discrimination section of 
modules shown, for example in drawing 2 - drawing 4 , etc. The output of either the 1st stop 
module instruction table 31 or the 2nd stop module instruction table 32 is chosen with the 
number of power supply modules which is not operated, and this is transmitted to a power 
supply unit. 

[0057]For example, if 1 is transmitted from said number discrimination section of modules, the 
selected output of the indication signal outputted from the 1st stop module instruction table 31 
will be carried out, and if 2 is transmitted from said number discrimination section of modules, 
the selected output of the indication signal outputted from the 2nd stop module instruction table 
32 will be carried out. 

[0058]Therefore, when 1 is transmitted to the module selecting part 34 from said number 
discrimination section of modules, for example, the counted value 0, 1, 2, and 3 of the counter 33 
by a system ON signal - 4, 3, 2, and 1 which were outputted one by one from the 1st stop 
module instruction table 31 according to as ... is transmitted to a power supply unit via the 
module selecting part 34, for example, it is shown in drawing 5 ( B).It responds to this and is #4, 
#3, #2, and #1 ... A power supply module will be in a sequential-operation halt condition. 
[0059] When 2 is transmitted to the module selecting part 34 from said number discrimination 
section of modules, the above - the same - the counted value 0, 1, 2, and 3 of the counter 33 - 4 
outputted one by one from the 2nd stop module instruction table 32 according to 1,3 and 4, 
2, and 3, 1 and 2 ... being transmitted to a power supply unit via the module selecting part 34, 
and, Two power supply modules corresponding to this will be in a sequential-operation halt 
condition. 

[0060]Thus, the power supply module of the waiting state was changed one by one, without 



fixing the power supply module of the waiting state which does not operate. The fall of 
reliability to the power supply module made into the waiting state fixed based on fixing the 
power supply module of the waiting state which does not operate by this can be prevented, and 
the reliability of a power supply unit can be improved as a whole. 

[0061] Although said explanation explained the example of the server like a print server as a 
device, this invention is not limited to this. Although said explanation explains the case where a 
power supply module comprises an AC-DC converter of +5 V and 25A, for example, of course, 
this invention is not limited to these. Although the case where the number of power supply 
modules was 4 was explained, of course, this invention is not limited to this, either. 
[0062] 

[Effect of the Invention] According to this invention indicated to claim 1, since the number of the 
power supply modules which should be operated according to the load mounted can be 
controlled and an unnecessary power supply module can be turned OFF, the power supply 
system which operates a power supply unit in the always efficient state can be provided. 
[0063]According to this invention indicated to claim 2, the current value of the load mounted is 
efficiently controllable by easy composition based on the value detected correctly. According to 
this invention indicated to claim 3, the setup information of the load which should be mounted 
beforehand can be inputted, for example with easy techniques, such as a manual input. 
[0064] According to this invention indicated to claim 4, since the setup information of the load to 
mount is acquired from a actual substrate, exact type information without an input mistake can 
be acquired. According to this invention indicated to claim 5, since it can control without fixing 
to a specific thing the power supply module which does not operate and all the power supply 
modules can be operated in the state where reliability is high, an efficient power supply system 
with high reliability can be provided. 



[Claim 1] While driving a power supply module which constitutes a power supply unit by a 
redundant state to load in a power supply unit possessing a power supply unit which provided 
two or more power supply modules of the same capacity, A power supply system possessing a 
control means which performs control which turns OFF an unnecessary power supply module 
according to a load condition. 

[Claim 2]The power supply system according to claim 1 having established a current value 

detection means which detects an output current value of said power supply unit, and controlling 

said control means based on a signal from this current value detection means. 

[Claim 3]The power supply system according to claim 1 having established setup information 

holding mechanism holding setup information of mounting load to which load current is 

supplied from said power supply unit, and controlling said control means based on this setup 

information. 

[Claim 4]The power supply system according to claim 1 having provided a type information 
output means of that mounting load in a substrate which constitutes mounting load to which load 
current is supplied from said power supply unit, and controlling said control means to it based 
on this type information. 

[Claim 5]The power supply system according to claim 1 establishing a control means controlled 
to change a power supply module turned off according to said load condition. 
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[00 06] ®gU--yM 0 1(4. #l-#4*»«»* 
44ffl<0, UU(f+5V. 2 SAOAC-DCnyK- 
?10 2(c4 9flt)jjt$ix-Ci3>). MMRi 0 4K49. 
.I<7)tS$U-7M0 1l4. 3i-7*0»Sii4. 

[0007] 

< , mitt 5 0 Acot?^ 1 0 3£fE8U- 7 M01C 
J$^U MW»104fcJ: l 3Wfci^-yM 0 1Z*> 
•f4%S\ # i~#4T^$ix44ffl(0AC-DCay 
A'-^l0 2(4V>-mt,ISfft-Cs ft??(C*fLTl/4 
■fo, o* ■) 1 2 . 5 A-foftif ft^-r^ . 

[00081 znt&fm i o 3 fl)S«*«/jN$ (f \ mte 
«0Sa#«^t={4. #AC-Dcay/N'-^i 0 2(4. * 

fl-eix2 5A$4TS>4<0(C. 12. 5A<7)%$imffiX' 
mftZtih Z b v . < . *lSfcO#v 

IWS-li:4itK*4i:V^RIH*W*-4. 
[ 0 0 0 9 ] fe-?X . **Bfltf)B W(4s 7 h £ 

hZbXhh. 
[00 103 

\Va&W3&h1ithm®\ tWEBWJ&afcf 4fc 

ft. *SKBT«, hi K^r*n< - Witfaaoru v 

*S$OAC - D C 3 V)^-9t^tch%m^ 
Tflifife$tL41K®i-7>-2S:ift(t4ttt)fc, ^<om 

fflSr^tUt4-feyt4 5rlS(t. iW-fe>-t40«iaitf* 
[00 11] *SM4. ^»ftAC-DC3.yA-^3^ 

wsth. *Lx-t>-r4frbn$m,%bLx5 0Atf 

^ (H^*^) (cS-^^. SJfrf^^AC-DC^y/N' 

[0012] z<r>®%\±, nrnm^ib lx 5 oa*^i 
ztvbite. mfc^jL-tutfi-otmixbiEmz® 

4 0«rfM-^#«jS : e>''a-^|!ffc LT 3 ^t#4. M 
tiPSP6(4^tLC4 0fl:iSi-7h2(cWL. 1 
~# 3 W 3 ffl^maSt y a. 3 WWi 4 0 IZfflW 

m^m. ^^(c«^#i~#3^3iiomii : e>-' 

A-;U3«lWfeWSa$*u #4c7)«^y'i-;i^3(4 
B)^(?ih$^4^i:(c^4. 

[ooi3] ;mz4 o . ^at^maBt^a-^s * J i& 
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i$LX\> Vc%>-& . ZMM*: V * -Mt 1 / 2 <Oft fP&T 

tiO. #AC-DCa^<-^^Wftt4W:iiit 
Lfc«»-CIMM-* i fc I. . 
[00 14J 

tS^*»Wt&. 02 (A) tt^««BRH. PI (B) 

(0 0 1 5] 02fc«Vvcfl&HiRIE*liH-»#fc5? 
U UiTO> h • -9--a<o#ii#+>--vn\ 2JiH85U- 

[ 0 0 1 6 J f-A' 1 (i, * -y h 7-?fc»«3*Lfc« 

Zr-timmwizxiomzix&ijnx'ht) . fiuar 
I). 

[ooi7] a^jL^.y h 2&. -t-A i tjfrss® 

fcaWctifcOT. «««aft5>:i-A'3. 3 • • • 
fc-fey-9-4tJ:"5fllfi!c$<xT^S. h 214, 

•t-A" i fr'^m&ft^fltfi^r'J y?K*H.Tft 
<gfmci!^«l&* J nr^«efi#*S:^ot<7)T-$>0. PI— 

3- • ■ fcJ:9«J«3*vCH*. *LT£flrf->*)«WE: 

c-Dcn >^-fxm&2ti& . 

[0 0 18] -fe>"9-4J±Siii--y h2frt>nM5£ii 

Lxm&zixh%-m&<nmw!cthi><riX'h') , & 

*K0i Jiarsii. «fc---y h2*>A,fit}&$ 

.rotate, t-AlAirijyf-.t-A 

[0 0 1 9] $fflgB6te, &ffi5\,ZfflXhWm£.Kit 

x.%mj--"/V2imm-h^M^ : J^-)V3, 3- 
o . #sst-^6 - 1 , *i>*->vm\mm - 2 , 

t -/kgfiKgfl 6 - 3 ^^ftffl LT v * b . 
[0020] #Bgf— - 1 ti, m$5ux--y 1- 2A> 

i<0T'*> 9. 0UJJ02 (B) fcjjy$m 

<, aussft-o**. 02 (b) t^-rtwti, aiga. 

- •/ h 2 £ , ^iBMES* 2 5 A<04 fflOggfe 
-;l/ffflfiKi-St$<Ot)<02:^U, ft?5ms&&*2 5 A£ 
T<o t # fffjt-T^ § ffiiK* a -;HWi 2 6r* 0 . ft 
ffim&tf 5 0 A iX'CO t % ®±? 1 T* •& - 

[002 1] miix^.y h 2li. m/WWRii?*- 
;U3**lfflSWLTtiEJlKciWrc*iJ:afc. rt«5E 



gfltlfctC&oTHS. ftof. 02 (B) tC^tttK, 
H»«atl36 t 2 5AJ3lTO«^tt. ffiW^SUfflftS; 

ffltLT, Se-fS. P]t<ft^meS<IA { 5 0Al;rRO 

ffih-r^s^jats/a-^as 1 1 u 3ffl<o 
-;uT»g-f & <i t iz x o , mm* 

W 1 [ftttt LXli, &<F>2 mviE®W&*J®lz®WZtl 

h. 

I 0 0 2 2 ] * j/a-zHWraWS 6 - 2 fcL -fe V^4 *» 
l>. *iSjL-)\J&W6-3liZ0>»±-t'<>*WKZi' 

i*i*«Si- h 2 tcjMttj-r s tcot'S)!. . mm. 

A-/i/3*flt±S*. <?±-TS«jS ; ev J L-;Hfc& { 2<0 

#4fc#30«at> f i-^3tff±$*4. 
[0023] <Jckh 2 £jjr$-#?&HJ!<7)35 1 <r>%m<mm 

[0024] (2) zonmwsicomte. -fev^Kio 

SUSP 6-2 tgjlSil 4 . * iSzL-AUfflfm 6-2 

dntciOft^fmssoffl^soA-c^scitfcScf 

5 o A<7)fc # , ^i-t^^ms^ xa-/n^^ i xhh 
ztzmmt, zti** va-/uiMiRa56 - 3 izizmt 

[0025] (4) *ya-/H8«*6-3tt. Wffih 
xa-^3 *ff±^*ft*fc«8Sl3.-'y h 2tC 

^itti i ~# 3<o 3 ^^m^ 

[0026] 7 h 2(4^«JI ; eva-^T'aMS 

02 (C) <Offi*ft«A{C^t*DS«ftt*fl- 
Ls 3^cO«jS ; &xa-^T'ai6-ri.*&^ffll|BC 
S-r*#1ttt^W-rS. t*oT, ft?taa* { 5 0A<7)i: 

£ , ^mas^ xi -;u-cass-rn«f 16$^ 5 o 

-/U"C3B6lTfxtf»I«4»7 8%<7)ffl$X'M&Ztl& Z 
[ 0 0 2 7 ] firiEKWTIi, ff±"t^§ 
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[00 28] -fey?4(4, ^Iim®i--7h2rt 
l,zmi2>ZtlzmfeZtl2>l><r)X'lZ%<. 02 (A)tfO 
4 ' KSrfftK , liSai, h 2tf5JMSfcS»tT t J: 

mast s> * * i» wtcffjh-r & 4 a cwa l 

[ 0 0 2 9 ] 0+fl&HfcH»#«OfcOliRHflS#£jS 
U l 0(4ry yb ■ -t-AcD#o£-«f-A', i lti^jffli 

[0030] vmm 1 1 «. 5 fcaww-ir u y ? 

;u3. 3 • • ■ ts»»fiircaswK3rv» 

2. 7'yy?g»r-7";u 
i 3 , warn 1 4 . mm 1 5 , #!i-f- 

[003 1] 1 2 (4, 1 0 t«a?n 

<?)X'h%. mttfTOyft LTP, . P 2 , P, <0« 
m<n t <o*«8gK $ fifc i: * , £ l> i> <r>X'h 

6. 

[0032] 7* 'J ■vfXffi—lfr 1 3 (4, 1 0 

izttLx&mmKTvyfvtmPi . p 2 . p 3 • 

£>•), H3<0WTtt, Pi . P 2 . P 3 . P 4 ■ ■ <n 
l&IWXtfttlftll OA. . 15 A, 2 OA, 2 5A 

[0033] mnu i4(i, msmm-h&rvy 
9 rj^h^nmm&mtth t ot» o . A7J 

ftftffi l 2lc«»$iiTv*ST!; y?o«ffi(;:4 or 'J 

^fit-^iH3i«HU. Pj (41 OA, P 2 
(41 5 A, P 4 tt2 5AX'h&Zt£ftX. *«9£fHI 
^5 0AT'ftS£fc2r»ai-r4. 
[0034]* xa-;HBtf» 1 5(4. tRJTffi 1 4 *» 

bimztitzm.mmz&'iz , mmL^mm^^- 

•/ b 2*»i5>ttttSit*JUi«a<0«KJ: DSB&l&v^ 
as*->*i-;H»H#S tOT* 0 . 02 fcfc(tS#{&T 
-r/U6-lKJtJW4tWC*6. 
[0035] *va-;HSftSJl 7(4, ti/**-;MBPPJ 

£4 9, aiSEL^v^mjgt^jL-^S-StRL. £*t£« 
-y h 2 izmfttZ *><0?'J>£ . WUiSMkL*^ 



3 fc#4<0*S*i'**wl' 3*31161,$:^. 

[00 363 afcH3tC*t*»W«»2<OStltOJlHB[ 

(l)®Sa-»/b2K, a«5i:LT»iPi , 

p 2 , p 4 oToyfmmifcb*. xtmmi2 

P, , P 2 , P 4 £A7JU ZtiZX^mttl 2(cffi 
AL"Ct5< . 

[003 7] (2) rt^-?**, -t-A'l OtfDHH^jf 
B&LfcWm yf-Sr^-yC-rSi:. tMMl 1T'(4, 
ftgffil 4*»A*flH*«l 2*^-5-OT-Uy^^i)P 
, , P 2 , P 4 m^tHL, ZtLt>£&S$70yf% 
ftr-rbl 3$rT^-feXLPi , P 2 , P 4 ^mfiStt 
mfillOA, 15 A, 2 5At'J>|)£i:$r!gai 
U £ii^«0^fhfi5 0ASriH»L. Ztli* 'J=.-)V 
1 5fcH3t*S. 

[0038] ( 3 ) £^K«t i) t i/*jL-;MRf!B!|» 1 5 

t 1 T» S £ k i'&X . CiiSr * : Jz.-)V 

[0039] ( 4 ) ziuz&i* *is*->vmm 1 7 
(4, h^t^mt^mm.^o.-jiWLizmtxb' 
tizmKL%^frm>x$>&v>x'. £iois^(4#4om 
aat /a -iv 3 ^siK^-fffiw* i ~# 3 ^' * 

-;U3 2rSK-f4^Sr«jl-X--y h 2Kffl»t4. 
[0040] iflfciO, fti-tts^s^omjit^' 
A -;U3fcJ: 0mit5^U*it««* ? tt^$ni)£i: 

[004 i ] znioizix. r>jy?Mf-/;n 
3t, ot»LT»«WK ! Srry v^<o^ 

aat-?-w«affl^ieALTfc#, A*fiy#ai 2t« 

tfx-Zh. 

[0042] ifcfc, Mi2Si H ^T'(4, aCL*^«»t^ 
^. *l£SJ(455li£tT.tlS«$tL4tOT'(4^<, 

tz±o (case L^rv^as* ^ i -ivbmxm-th z 

ti>X'%&. 

[0043] *%,w<7)m3cr>mm<?>mBt:miz± m 
ws. H4<o^(4. 7-yy^oa5i$-^-bey(c 

4')*-t«(c«-ri.£i:(cJ:0. 7Vy9*HhS#b 
^;wc|^t S t # . * <n i/ a 
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[0 044] TUyb^Mo K»i s v-M?>4|?p 

[0045] A y-t-hfi-fai^ffl^v'3-hfvp, 

p„ zvamgttfBiSLZtifcT-vyYmMM, v^-v? 

tHSP2 1 Wih'-y h Pn t Pn ., ifi r i j TflW 4 *-^ 
-fe'ncT) r i i 00 0 • ■ • j fcV">34 W-Y^tfX 

[0046] #BSr-7*;l/2 3(cti. Z<r>4 hit 
^<r» <*y£j6fcTj»6L$rir TOR* a. -iw&mi 

•fad htc X 9»6Lfcir>ra*i'**-;HR* { EA3*i 
X^h. 

[0047]i-5t, =e /HStJpJS'JgR 2 2 (i, try 
m®&&2 1 <k OMx^miB r l l o 0 0 • • ■ ib 

^ojyy—hm^tfimziitck*. zmz^m. 

*LXZ.tlZ*V*-)\>fflm24\ l Zlxm-h. z. 

a. 

[0048] ifitciOs J'g-heyoftiMyif- 
mrnxumm l& due ^ » -skpirea t <ot as 

[0049] *&BJ!c7>m4 a*ttO«JB*[2l 5 

-;nst# 1 e> t # , ii i fcjs-f *n< . # 4 nmn* v a 
[0050] aaati/a-zni. AwrgssK 

[ 0 0 5 1 ] H5»i, MWB^aUfiO-aSrjSrttOT 
»2f*ih*S'*AWWBjST-77k 3 3t±^^y^, 3 



[00 52] mi&± : ti'3.->l>i&f;T-7Jl>3 Hi, 

ff±r**iWR*>'*A-H*a , i # , # i~#4<7> 

0, #">y?3 3\z& <077-tAZtlhi>cr>X\ ij^y 
?3 31rOZt}*7yY-tht*. 4 (#4C0TOB ; E>'*a 
-^Sr^-f. fciWjU *->y*3 3 
tflfc^yh-fSfc^frtB^U 2£;^yb-f& 

t#2^m^L, 3*in*7y\-tht% lfctftfrt-t. 

[0053] &2W±* : J 3--)Vl&jkT-7)V3 2ti, 
fif^IK^-«* ! 2<0il. #1~#4C0 
fc'^2ocomjSty'i-^$:i?±-r / <^* 1 5:^-f 5 1 
COX'&r). *}*7y?3 3t,Zi.*)77*iXZtlhi : >ff)X\ 
**7Vf33tfiQ*i»*?VY'tbbt4b\ (#4fc# 

U *^y^33* t lSr^^yhtSt^3fc4S:SB^ 
U 2£#^yh-fl>i:£2h3£iti}jU 3£#?y 
b-TSi:^ lfc2££fc;*Jt*>. 

[0 0 54] ^->y^3 3(i, mi^iht^a-^fe* 

T-7";l^3 iau r m2ffit ; e^i-^^T-7'^3 2 
fcT^-tX-t&i^T'J) 1 ?. ^>>y^3 3*i0$rttj^-r 
^lf?ih ; Eva-;U^T-7'/l'3 1*^4*< 
HWjSil, |3|B*fc»2ff± J E^a-;Hfi*^-^3 1 

*lffjh J E> f A-;Mi*-f-^l'3 1A»fe33&*aj 
|5]B#^2ffiht^i-/U^T-7';U3 2^ 

^3t4*<aj*$^s. 

[0 0 5 5] Z\W?y933\t, MUf. WfAtf 
S_hSi:#<?)^Xf A ■ jtyfemz^ij^yYT 
ZtlhijnX'hhff. lBiZl®/t*?yh7v7ZtLX 

ii j: w z (vrnx-itmrn^ v^-mpa nmx'hhnx- 
3£X'*>*?yvLtztz, mzoizmzxoizffi&zti 
t. 

[0056] t va-;PStRSP3 4li, Mi»fH2-H 

^r- 7";l/3 1 itl^2fity'a-;^f-//l' 
3 20V^A i Ottl^$:iMtRt. d#l^«jia-«y Mc 

[0057] Miar«rEt^*-;w»*««W*»<9 1 ff& 

^flhtm\Wst : t : Ja.-)V^T--/)V3 l*»feHJ 

^> 2 n s t m 2 t J^.-H'WM— 

[0058] ^oTB!fie : E>''a-;HScf]S'jai*^ 1 tf* 
^jL-yWSili»3 4tgSIS*l&i:#, Mitf^ri* 

• ^-yft^ti^^^y^sso^^yhfflo, 1, 

2, 3 - • • {CJ6tT»lff±t^a-;M8*^- ^ 
3l3&»4>*»{B*Silfc4, 3, 2, 1 • • -^^'i 
-/HglO 3 4 $rgi L-Cmj®i- v hlZimZtl. 

1. {f05 (B) ^1-*<s CittCJ£t.T#4, #3, 
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#2. #1 • • • 0W* s J*-Mm#nm±m 

[ 0 0 5 9 ] mii^y.-^mmi}^ 2#* 
^aW^iR$34tCfsit$ftl>i:#, WEtH«(c, 
*->y^3 3<o*»>yhfflo. 1 % 2, 3- ■ -iz&t 

X m 2 f?ik* a -;Ut^-r - VlV 3 2 *>A> ll&it}^ $ 
^4tl, 3t4, 2t3, It 2- • ■jfi&a.- 

KttJS Lfc 2ocomS ; £^^-;U* J )i^»^±«Si: 

[00 60] i<OJ:3tLTtt^L*V^f*tttt!IIO«a[ 
^Jsl -)VZ ffljg-f 4 £ fc * < . Ji^WKIBOtEK: 

[0061] flriai&BHtt, Silt lttu y h • 

a-/k4*, +5V N 2 5A«AC-DC3>'A-n'i 
[00 62] 

£M» u tortus* i'j.-iuz * y tt* £ t 
[0063] mmuztmztittftmz xtm . * 



[0064] n$34 tcieasiife*»!BK iiur. * 
x\ ±xcomm*i;*-ju$:im8inm^ttmx'mfti- 

[HI ] #f»Mg«0T;5£. 

[02] *mom i <o5ot*>»jiiHT* & . 
[@3] *mn% 2 <omm<mmmx'h h . 
[04 3 #&HjoffS 3 ommcrMmmx'h i . 
[05] *mn%4 commcommmx'h t . 
im6]mm\x-hh. 

1 

2 ®gJL-.yh 

3 igtya-Zl' 
4 

5 fifif 
6 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
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